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VAPOR  PRESSURE  ANL  EVAPORATION  OF  SUBSTANCES 
IN  MOVABLE  AIR 


by 

V.  0,  Mataak 

From  tha  Inat.  of  Labor  Hyglana  and  Profaaaional  Ciaaaaaa  of  tha  Aoadamy 
of  Madioal  Soianoaa  USSR  and  tha  lioaoow  Ragionnl  Soiantifio-Raaaaroh  Sanita- 
tion-Hygianio  Inat, 

Tha  purpoaa  of  thia  raport  waa  to  provida  hygianlata  and  anginanro,  work¬ 
ing  in  tha  fiald  of  aanitation  taohnology,  with  oonorata  and  foundad  data  on 
vapor  praaaura  and  rata  of  avaporation  in  movabla  air  of  varioua  inorganio  and 
organic  aubatanoaa. 

Spaoial  attantion  waa  davotad  to  aubatanoaa,  moat  fraquantly  uaad  in 
taohnology,  and  to  toaio  aubatanoaa  aa  wall,  Tha  knowladga  of  thaaa  data  will 
allow  hygiamata  to  avaluata  tha  potantial  dangar  during  avaporation  of  toxio 
aubatanoaa  in  ralation  to  thair  phya-oham,  and  toxioologiodl  propartlaa,  and 
will  allow  aanitation  anginaara  to  uaa  aaaa  for  isaklng  oaloulationa  of  air 
axohanga,  quantitatlva  dataraination  of  tha  dagraa  of  waighting  air  during 
tha  avaporation  of  aubatanoaa  with  graatar  aolaoular  walght,  propar  diatributlon 
ovar  tha  Influx  and  axpanaion  aonaa  and  othar  aaaauraa  of  improving  labor  oon- 
ditiona  at  induatrlaa. 

Vapor  praaaura  of  aaoh  aubatanoa  ordinarily  oan  ba  axpraaaad  in  a  ooneid- 
arabla  tamparatura  intarval  in  fora  of  logarlthalo  aquatiom 

io«^--T  +  *  (D 

3ara  -  praaaura  of  aaturatad  vapor  of  a  aubatanoa  in  as  Sg  at  abaoluta 
tamparatura  ?|  A  and  B  nr a  oonatanta,  oharaotarlatlo  for  aaoh  aubatanoa.  In 
taxt  hooka  for  a  majority  of  aubatanoaa  ara  giran  numarioal  valuaa  of  thaaa 
oonatanta, 

fiatarainatloa  of  vapor  praaauraa  by  aquation  (l)  la  oonnaotad  with  tha 
naoaaalty  of  fatiguing  aaarohar  for  data  in  taxt  booka  and  with  tha  poaalbility 
of  arrora  during r*jlaulntlona,  That  la  why  it  la  propopa*  for  taohniool  and 
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•tnitation-tsohnioal  calculations,  where  a  •rror  is  of  no  considerable 

importance,  to  employ  nomogram* ,  On*  of  thaaa  nomograma  (fig.  l)  *aa  introduced 

by  prof,  V,  A,  Kirayav,  In  thia  nomogram  aa  atandard  aubatanoaa  war#  aooaptad 

haxana  and  watar,  Tbie  nomogram  waa  expanded  by  the  author  with  16  naw  eub- 

atanoaa  addad  to  it,  Kara  wara  not  inoludad  aroraatio  nitro-and  amino  oompound*, 

for  whioh  tha  author  haa  oompilad  a  aaoond  nomogram}  hara  ara  gi van  also  oar- 

tain  othar  aubatanoaa,  having  an  analogou*  law  of  ohanga  in  praaaure  of  eatur- 

atad  vapor  with  tha  ohanga  in  tanrsratura  (fig.  2),  Tha  third  nomogram  (fig.  3) 

waa  oompilad  by  tha  author  for  vapor  praaaure  of  certain  molten  metals  and  salts,  ^ 

As  a  atandard  in  tha  last  two  nomograms  were  aooaptad  nitrobenzene  and  lead. 

As  an  example  of  employing  nomograms  we  will  assume,  that  it  is  neoeasary 
to  know  tha  pressure  of  saturated  vapor  of  oarbon  tetraohlorida  at  a  tempera¬ 
ture  of  20°.  In  tha  list  of  substanoas,  appended  to  fig,  1,  oarbon  tetraohlor¬ 
ida  is  marked  under  number  14a,  Wo  place  the  ruler  so  that  it  will  pass  through 
point  14a  and  point,  corresponding  to  a  temperature  of  20°,  The  interseotion 
of  ruler  with  vertioal  line  of  vapor  pressure  shows,  that  the  vapor  pressure 
of  oarbon  tetraohlorida  at  20°  equals  about  90  mm  Hg. 

If  it  is  neoessary  to  eetabl-’pih  the  boiling  point  of  methylamine,  marked 
under  number  28,  w*  plaoe  the  ruler  ao  that  it  runs  through  760  mm  and  point 
28,  We  find  that  the  boiling  point  of  methylamine  equals  -  43. 

The  praaaure  of  saturated  load  vapor  at  500°  aooording  to  nomogram  (fig,  3) 
constitutes  about  0,00001  mm  Hg.  This  corresponds  to  a  oonoentration  of  0.0043 
rng/m^.  But  in  compartments ,  where  the  work  with  molten  lead  is  carried  out,  is 
often  observed  a  considerably  higher  oonoentration.  This  oan  be  explained  by 
tho  faot,  that  lead  vapor  oondenaes,  oonverts  into  dust  partioleu  of  very  min¬ 
ute  dtmenaionality,  whioh  settle  slowly.  The  oonoentration  of  lead  aerosol 
will  depend  upon  the  rate  of  deposition  and  may  beoome  muoh  higher  than  the 
oonoentration  of  lead  vapor  at  the  moment  of  evaporation, 

, .  I  . 
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It  should,  be  pointed  out,  that  ohrtain  lead  compound,  e.g,  lead  sulfide  and 
lead  ohloride,  as  is  evident  from  nomogram  No.  3,  are  muoh  more  volatile,  than 
metallio  lead.  When  remelting  sorap  lead,  ooming  from  oheraioal  plants,  this 
oiroumstanoe  nuy  considerably  inorease  the  oonoentratlon  of  lead  compounds  in 
the  air.  The  presently  employed  method  of  sampling  lead  in  the  air  by  absorp¬ 
tion  of  nitrio  sold  allows  to  determine  the  entire  lead  oontent  in  the  air, 
regardless  of  the  faot,  in  what  form  it  was  -  in  metallio  or  in  form  of  ohemioal 
compound. 

Knowing  the  maximum  vapor  pressure  of  the  subatanoe  under  ordinary  meteor¬ 
ological  conditions,  it  is  possible  to  determine  the  corresponding  to  it  oon- 
oentration  in  the  air.  For  this  purpose  it  is  neoess'ry  to  use  equations  in¬ 
troduced  by  the  author  together  with  prof.  L.  K.  Khotsyanov  in  1944 > 

P„  M 

C~-TIX  (2) 

Here  C  -  concentration  (mg/l),  M-moleoular  weight  of  subatanoe,  Pn-prcssure 
of  saturated  vapor  of  substance  at  10-20°  and  normal  atmospheric  pressure. 

Wa  will  assume,  that  the  pressure  of  aoetio  anhydride  vapor,  saturated  at 
20°,  aooording  to  nomogram  No.  2  equals  2.?  mm  Hg.  It  is  necessary  to  deter¬ 
mine  the  maximum  possible  oonoentratlon  of  same  in  the  air.  Substituting  in 
equation  (2)  ?n  ■  2.7  and  -I«92,  we  will  obtain,  that  maximum  possible  concentra¬ 
tion  of  aoetio  anhydride  at  20°  equals  15,5  mg/l. 

If  it  is  neoessary  to  determine,  what  oonoentrationa  may  fora  in  a  oistern 
used  for  oarrying  bensene  after  it  hae  been  drained  at  a  10°  temperature  of 
outeide  air,  it  is  neoeeeary  to  uae  formula  (2). 

Ordinarily  a  oietern  le  not  emptied  completely  during  the  deoantation. 

A  oertaln  amount  of  the  liquid  remains  on  the  bottom,  eepeoially  in  the  preeenoe 
of  ruet  and  sludge. 

Consequently  in  "eapty''  oistsrna  and  volumaa  the  air  oan  attain  total 
saturation  by  the  vapor  of  a  eubetanoe,  whioh  was  situated  in  it  before.  As 


m-TT -63-1044/1 


3 


rvsult  or  btnaono  ovaporation  tha  temperature  of  tha  air  in  the  oiatarn  drops 
at  first,  and  than  on  aooount  of  heat  transfer  through  tho  walla  it  rises  to 
tha  temperature  of  outaida  air. 

By  nomogram  1  wa  find  that  the  pressure  of  saturated  benzene  vapor  at  10° 
equals  40  ram  Hg,  The  moleoular  weight  of  the  benzene  equals  78.  To  obtain  a 
corresponding  oonoentration  we  will  substitute  the  numerioal  value  in  equation 
(2). 

Pn  .  M  40  .78 
°  "  18.3  18.3 

This  oonoentration  of  benzene  is  above  maximum  perm:',  isible  with  respeot  to 

H  101-54  by  3400  times.  It  is  also  higher  than  the  lower  limit  of  explosion 

(48.7  mg/1). 

It  is  known,  that  the  rate  of  water  evaporation  and  the  evaporation  of 
other  substanoes  is  proportional  to  the  pressure  differential  of  saturated 
vapor  of  the  pressure  in  the  air,  surrounding  the  subetanoe.  For  a  majority 
of  inatanoes  the  paretically  oharaoteristio  difference  of  evaporation  of  anhyd¬ 
rous  substances  in  movable  air  and  evaporation  of  water  is  this,  that  evapora¬ 
tion  of  subatanoes  takes  place  in  the  air,  containing  no  vapor  of  the  substanoe 
or  oontaining  amounts  of  same  very  far  from  saturation.  For  example,  if 
evaporation  of  benzene  takes  place  in  the  air,  containing  1  mg/l  of  benzene, 
whioh  exceeds  by  twenty  times  the  maximum  permissible  concentration,  then  this 
high  oonoentration  oonstituteB  at  20°  only  0.3$  of  the  total  saturation. 

The  temperature  of  substanoes  during  evaporation  in  moving  air  deoreasss 
depending  upon  their  volatility,  Suoh  easily  volatile  substances,  as  ether, 
oarbon  disulfide,  may  roduoe  their  temperature  by  tens  ox'  degrees.  The  problem 
concerning  the  degree  of  temperature  reduction  of  substanoes  is  not  sufficiently 
elucidated  in  literature.  Well  investigated  was  tho  reducing  temperature  of 
evaporating  water,  approaching  in  a  sufficiently  mobile  air  the  temperature  of 
a  sum id  thermometer.  In  1930  we  derived  an  equation  to  determine  the  tempera- 
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turt  of  avaporating  watar,  and  in  1951  -  an  aquation  to  datarmina  turfaoa 
taapavatura  of  any  avaporating  aubatanoaa  in  moving  air.  ?o  avaporata  aub- 
atanoaa  in  moving  air  oontaining  no  vapor  of  tha  aubatanoa  er  oontaining 
inaignif ioantly  am&ll  amounta  of  aama,  thia  aquation  haa  tha  following  form 


.6.24  te 


0.24 <M  +  (L  +  C,  .  ttA) 


MM \  ■  M 

,  o  -  y,  j  ToDo 


(3) 
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Fig.  1.  Nomogram  of  saturated  vapor 
pressure  for  chemioally  pure  aubatanoes 
(aooording  to  V,  A,  Kireyev  and  data  by 
the  author);  1 -methyls ilicanj  2-propad - 
ienej  3-raethyl  chloride}  4-vinyl  chloride ; 
5-butadiene}  6-ethyl  ohloride}  7-iaoprene| 
0-methylf ormtute }  9-oentane;  9a-d.iethyl 
ether}  10-ethyl  bromide }  11-ohloromethy- 
lenej  lla-oarbon  bisulfide;  12-ethylfor- 
raiate;  13-ohloroformj  14-n-hexane} 
14a-oarbon  tetraohloride ;  15-benzene} 

1 5a-triohloroethylene }  1 6-ethylaoetate } 

1 6a-dichloroethane }  1 7-f luorobenzene } 
18-n-heptane ;  lOa-ethylpropionate } 
l8b-propylaoetate}  19-toluene}  19a-tetra- 
ohloroethylenes  20-n-ootano  (w); 
21-n-octane  ( 1 ; ;  22-ohlorobenzene; 
23-bromobenzene}  24-n-deoane;  25-iodo- 
benzene;  26-naphtalinj  26a-oamphorj 
26b-diphenyl }  26o-anthracene ;  27-ammonia} 
28-methylamine }  29-aoetone}  30-methyl 
alcohol;  31-ethyl  alcohol}  31a-fcrmic 
acid;  32-water}  32a -propyl  aloohol j 
33-acetio  acid}  33a -butanol;  34-propionic 
acid}  35-isobutyrio  acid;  35a-valerio 
acid;  36-n-butylene  thiooolj  37-ethy- 
ler.cglyool;  38-glyoerin}  39-meroury; 
39a-tnerourio  ohloride. 
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Fig.  2.  Nomogram  of  saturated  vapor 
pressure  of  ohemioally  pure  substances 
(according  to  the  author)*  1-nitrio 
tetroxide;  2-isroentane;  3-phosphorus 
trichloride;  4-nitromethane;  5-ohloro- 
piorin;  6-sulfur  raonoohloride;  7-tetran- 
itromethane;  8-arsenio  trichloride; 
9-aoetio  anhydride;  10-diraethylaniline; 
11-aniline;  12-phenol;  13-benzoyl  ohlor- 
ide;  14-o-toluidine ;  15-methylaniline; 
16-n-toluidine;  17-ethylainline; 
18-nitrobenzene ;  19-o-nitrobenzene ; 
20-diethylaniline;  21 -antimony  trichlo¬ 
ride;  22-m-nitrotouene;  23-n-nitrotouene; 
23a-dimethylparatoluidine ;  23b-quinoline ; 
24-phthalio  anhydride;  25-o-nitrotoluene; 
25a-diphenyl ;  26-nitroglyoerin;  27-arsen- 
ous  acid  anhydride;  28-dibenzylketone; 
29-n-nitroaniline ;  30-trinitrotoluene ; 
31-raercurous  chloride;  32-anthraquinone* 
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Pig.  3.  Nomogram  of  saturated  vapor 
treasure  of  chemioally  pure  substances 
aooording  to  the  author). 
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whera  tfl  -  temperature  of  air,  moving  at  a  oortain  distance  along  the  surface  of  the 

evaporating  aubstanoe)  t_  -  temperature, to  whioh  the  surface  of  the  evaporating 
aubatanoe/ 

/  tender  L-latant  temperature  of  substance  evaporation  at  0*  (in  kcal/kg) (  Cp- 
■paoifW 

f  heat  at  oonstant  vapor  pressure  of  the  substance  (in  koal/kg) I  ;  PQ-preeaure  of 
saturated  vapor  of  substance  at  tT^  f  ia  an  Hg)j  B  -atmospheric  presaire  (  in  tan  Hg)» 
By  this  equation  were  calculated  temperatures, to  whioh  the  surfaoea  of  varlcus 
substances  do  tend  during  evaporation  in  moving  air,  in  experiment  was  made, by  wetting 
the  bead  or  the  moisture  vhsmenater  of  the  aspiration  paychmneter  with  various  sub¬ 


stances,  as  for  exaaple,  with  aloohol,  chlorobenzene,  aniline, having  different  boiling 
point,  Experimental  and  calculation  date  are  compiled  in  table  1, 

Table  1,  Temperature  of  subatanoea  during  evaporation  in  movable  air 


Substance 

3,p,at  prea 

aura  of  ?6° 

**• 

Tamper* 
cf  air* 

Ibiw.of  eve 

por.eubs. 

Vapor  pressure 
at  evapor.temp, 
of  8ubatenoe(ln 

JMJsla _ 

caloul. 

axper. 

Mercury 

3603  j 

20° 

19,997° 

— 

0.0012 

Diphenyl 

255° 

2°o 

19.95° 

— 

0.03 

Naphta lln 

218° 

20 

19.6° 

19.6° 

0.05 

Nitrobenzene 

210,8° 

20° 

19.1° 

19.1° 

0.22 

Aniline 

184° 

20° 

18.8° 

18.9° 

0.3 

Chlorobenzene 

132° 

20 

12° 

13° 

6 

Amyl  aloohol 

137.7° 

20° 

14°o 

2 

Benzene 

80° 

2°S 

-5° 

0° 

17 

Ethyl  alcohol 

78,7° 

20o 

2° 

s 

11.6 

Dlchloroe  theme 

83.7° 

20 

-2° 

1° 

16 

Acetone 

56.1° 

20° 

-17° 

— 

28 

Ethyl  ether 

34.6° 

20° 

-28° 

_ 

43 

awminisg  ttble  1  it  will  be  noticed »  e)  for  eubstenoee  boiling  et  above  *50°, 

the  temperature  drop  during  evaporation  in  movable  air  at  nomal  atao#ph*rio  preasura 

ia  inuiaxlfioenti  b)  for  aubatances, boiling  at  temperatures  of  from  184°  (aniliac) 

boiling/ 

to  218®  (naphtfralim)  tha  taaparature  drop  ie  1,2°  to  0,4°|  o)  fur  aubcUaoea,/at 
132-137#?3  teoparature  drop  ta  6-8®,  d)  for  aubetanot*, boiling  at  abewt  80°, temperature 
drop  in  dry  air  may  reach  20 *25®, 
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It  should  be  mentioned,  that  ■  reduction  in  temperature  for  low  boiling  substan¬ 
ce*  may  cane  oloee  to  calculated  under  condition*,  if  the  air  is  sufficiently  dry, 
Hiring  humid  air  the  temperature  drop  cannot  be  such  iowor  than  the  dew  point.  Mois¬ 
ture  oondensing  on  the  surface  of  tha  subatecoe, gives  up  its  latent  heat  to  the  sub- 
atanoe  and  interferes  with  the  temre*atura  reduction  of  the  substance.  During  the 
experiments  the  temperature  drop  was  somewhat  lower,  than  by  calculations,  but  eery 
dose  to  calculated. 

The  rate  of  evaporation  waa  mostly  investigated  for  water.  Among  the 
of  equations  for  the  rate  of  water  evaporation  in  moving  air  data  closest 

arc  furnished  by  calculation  in  ecoordanoe  with  equation, introduced  by  the  All 
Union  Heat  teohnioal  Inat, 

S  -  (22,9  +  17.4  V)  { Pn-Px)  (4) 

where  S  -  weight  rate  of  evaporation  (in  g/W*  hr)i  V-rate  of  motion  of  the  air  (in 
a/**c)  |  (l^j— Pj-  pressure  differential  of  eaturateu  vapor  at  a  temper  at  ure^f^^*1^^ 
water  and  water  Taper,  contained  in  the  air,  moving  above  tha  water, 

Tha  preoeaa  of  evaporation  of  other  substances  differs  frem  water  evaporation 
by  the  followings 

a)  vapor  danslty  of  subs  tana  at  differs  frem  water  vapor  end  Is  proportional  to 
the  molecular  v night,  jad  so, vapor  danslty  of  bemoans  at  identical  preaaurea/ffr**ter 
than  that  of  water  vapor  by  78ilS  ■  4*3  times,  where  76  -  molecular  weight  of  ban- 
sene,  and  \8  amlsoular  weight  of  wets » 

b)  evaporation  of  eubataiiea  usually  takas  plaoe  in  the  air,ccntelning  none  of  its 
vapor  or  containing  a  an  lu  titles,  very  far  fren  the  limit  of  saturation.  And  so, 
benaeme  at  •  ecneantretion  of  1  mg/1  at  80*  saturates  specs  only  by  0,5ft,  Under  eueh 
conditions  the  tv^csoriber  Pa-P 1  in  its  abeolute  value  approached  PB  -  pressure  of  ea 
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subatanoe  vapor  at  the  temperature  of  its  evaporation* 


Ws  made  the  assumption*  t)ia t  the  rataa  of  evaporation  of  watar  and  other  subatan- 

the/ 

oas  are  aimilar  to  /  outfl <y  of  vapor  through  openings  at  smell  pressure  differential* 


The  linear  rate  of  outflow  equals t 


a 


Y*^ 


(5) 


whoro  Onega  -  rate  of  outflow  (  in  m/aeo)j  g-aoceleration  of  gravitation  foroa* equal* 
ing  9*0  m/sec2 j  Ap  -  pressure  differential  (in  kg/m2)j  gomna-weight  of  1  a?  of  vapor 

(in  kg), 

Fran  equations  (5)  and  (4)  was  derived  the  following  equation  for  the  rataa  of 
evaporation  of  subetnnoes  in  movable  airi 

S- (3.38 -H  4.1  V)PhYJT  ^ 


where  M  -  molecular  weight  of  subattroe.  Remaining  designations  end  dimensions  the 
same/ 

/  «e  in  equation  (4).  It)  cheek  tho  correctness  of  this  equation  we  made  an  experiment 

to  determine  the  rate  of  toluen*  evaporation  (boiling  point  104°),  chlorobenzene 

(132°),  aniline  (I840),  naphthalin  (2l8t)  and  water  in  the  air  .moving  over  th* 
furfaoea/ 

/  of  these  auhatmoea  at  speode  of  from  0,25  to  5  m/see. 

Measurement  rasults  are  given  in  table  2, 

ttcamining  table  2  one  can  notioe  greater  conformity  in  calculated  and  experimental 

data,  whioh  allows  tc  propone  for  the  determination  of  weight  rata  of  eubatanoa 
evaporation/ 

7  in  the  air  the  previously  moationed  equation  (6). 

Ihe  temperature  cf  the  evapurized  aubatonoe  con  be  oaloulatad  by  equation  (3)  or 
take  fine  in  analogy  with  any  other  substanoe. listed  in  table  X* 

Preosure  of  saturated  vapor  at  a  temperature  of  arvaporlced  eubatanoa  oan  be  detar- 
mined  with  the  aid  of  introduced  nonogrciv.  And  so, if  it  is  neoeasary  to  determine 
the  rate  of  err operation  of  spilled  nitrobenzene  fran  an  ares  with  a  surfaoe  of  8  w? 
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•t  an  air  temperature  of  fiO®,  at  an  air  nobility  of  3  n/eao*  in  tho  absence  of  r a 
•iiant  heat  than  aooordiug  to  tablo  1  wo  find,  that  tho  temperature  of  tho  evaporating 
eurfeae  wil  wjual  19.1*, 


Tabi*  2,Caloulatadand  axperinental  rate  of  evaporation  In  moving  air 


Date 

Subatanoe 

Rate  of 

Surfaoe 

Air  ten 

Temp  of 

Dif 

Remark 

air  not 

of  eva 

perat. 

wetted 

erapor.eub 

for 

lea  ta/a 

por  on? 

surfaoe 

betw 

WP* 

oalo 

exp. 

BlgBB 

1  1 

■ 

& 

oal 

IlfPf 

Iblueno 

- 

Air  dealo- 

5 

12 

22* 

•3,01 

2,98 

+  i 

oatnd  in 

3 

12 

22" 

■ 

1,94 

2,03 

-4,5 

exper. 

1 

12 

22® 

IKM 

1,16 

1,09 

+6.4 

m 

0,5 

12 

22® 

0,78 

0,86 

-10 

1 

HHp 

wm 

■B 

wm 

1,92 

1,95 

-1.5 

5*18 

■;ppp$i  ■  #3 

ISS*- 

•1,4 

1,34 

+4,5 

1 

12 

0,775 

+6,9 

WS8$SSi 

12 

mSfii 

0,6 

0,56 

+7.1 

■5 

8 

17,2* 

16® 

0,06 

0,061 

-1,6 

3 

8 

17,2® 

16® 

0,041 

0,038 

+8  ; 

l 

8 

17,2® 

16,2' 

0,018 

0,02 

-10 

LU 

8 

17,2® 

16,2* 

0,014 

0,015 

-6,7 

0,26 

8 

17,2® 

16,2® 

0,014 

0,013 

+6,7 

-• 

Data  of 

iS 

Jnaiiae 

second 

eer,of 

4»>vast« 

. 

5 

24,8 

17,3® 

17® 

0,03 

0,03 

0 

6-1^17 

Naphthalin 

6 

24.6 

17,3” 

17° 

0,031 

0,03 

+3 

by  loss 
in  weight 

3 

24,6 

17,3® 

17® 

0,021 

0,022 

-5 

by  analyo 

3 

24,6 

17,3® 

17° 

0,023 

0,022 

+5 

by  weight 
loss 

analysis 

l 

24,6 

17,3® 

17® 

0,011 

0,011 

0 

1 

24,8 

17,3" 

17° 

0,01 

0,011 

-10  1 

weight  loss 

0,6 

24,6 

17,3® 

17® 

0,01 

0,009 

+10 

analysis 
wght  lose 

6-25 

Water 

6 

15 

23 

11 

0,76 

0,76 

—  1,30 
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Frecsur©  of  nitrobenzene  vapor  at  19,1°  according  to  nomogram  No,2  equals  0,22  mm 
Hg«  1'iolacular  weight  of  nitrobenzene  equals  123,  Substituting  the  numerieal  value  in 
equation  (6),  ve  will  obtain! 

s  *  (5*35  ♦  4.1  7)  Pn|"  H  ■~C5*38  ♦  4*10)  0,22  rs  *  43  g/m2  br 
Die  amount  of  evnporizing  nitrobonzene  fran  a  2  n?  aurfaee  equals  86  g/hr,  Ibis 
small  amount  may  contaiinate  a  considerable  volume  of  air.  According  to  H  101«54  tlm 
maximum  perraiosible  conoentrntion  of  nitrobenzene  is  0,005  mg/l  (g/a?).  Nitrobenzene 
vapor  in  the  amount  of  ”'6  g/hr  may  produce  thit  conoentna  bion  in  a  ventilated  volume 

—  M-  _ 

0,005  *  17200  mr’/hr. 

Summary 

The  author  has  worked  out  a  nomogram  for  determination  of  elaBtioity  of 
of  saturated  vapour  and  a  method  of  oaloulating  the  rate  of  evaporation  of  var¬ 
ious  chemical  oubatances  in  moving  air.  These  data  are  neoessary  for  evalua¬ 
tion  of  potential  danger  of  toxio  substanoes  and  for  calculation  of  industrial 
ventilation. 
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